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Many of the protocols and devices that have been developed to date employ a signal
20  producing system to identify the presence of the analyte of interest in a physiological sample,
such as blood. One type of signal producing system that finds use in the detection of a
variety of different analytes is one in which an oxidase or a peroxidase enzyme oxidizes the
analyte of interest and produces hydrogen peroxide. The hydrogen peroxide is then detected
by subsequent enzyme-catalyzed reaction with a dye substrate to produce a detectable
25  chromogenic product. Dyes useful in such signal producing systems generally yield a visible
color signal with high sensitivity.

A variety of highly sensitive dyes are commonly used in peroxide producing signal
producing systems. However, many highly sensitive dyes such as urea derivative dyes are
limited by their stability (e.g., to oxidatioﬁ, light) in the solid phase and/or in solution.

30 While compositions containing highly sensitive dyes have been developed, there
continues to be a need for the further development of such compositions. For example, solid
phase compositions that include highly sensitive urea derivative dyes and are resistant to

oxidation would be of great interest.
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BRIEF DESCRIPTION OF THE FIGURES
FIGS. 1 and 2 provide a graphical representation of the UV absorbance of various
20 commercially available dye substraies (1 mM) after reacting with horseradish peroxidase (1
_mg/mL; 549 U/mg) and hydrogen peroxide (50 pM) in pH 7.4 PBS buffer (0.02 M).

FIG. 3 provides a graphical representation of the effects of hydrogen peroxide
concentration on DA-67 and TOOS-4AP coated One-Touch® nylon membranes. TOOS-
25  4AP strips were coated with a 0.02 M PBS, pH 7.4 solution containing 5 mM TOOS and
4AP respectively, 1 mg/ml HRP and 1% PVP (360K). The DA-67 strips were coated with
2.5 mM DA-67, 1 mg/ml HRP, 1% PVP(360 K) in 0.5 M pH 8.0 phosphate buffer

DESCRIPTION OF THE SPECIFIC EMBODIMENTS
30 Compositions, reagent test strips, analyte detection systems and kits of the same, as
well as methods for their use in the detection of an analyte in a sample, are provided. The
subject compositions are characterized by having a positively charged porous matrix and a

urea derivative dye on at least one surface of the matrix, where in many preferred
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20 scientific terms used herein have the same meaning as commonly understood to one of
ordinary skill in the art to which this invention belongs.

COMPOSITIONS AND REAGENT TEST STRIPS
As summarized above, the subject invention provides compositions for use.in

25  detecting a wide variety of analytes in a sample. The compositions include a positively
charged porous matrix and a urea dcri&aﬁve dye on at least one surface of the matrix. In
many embodiments, however, the compositions further include at least one additional
reagent member of a peroxide producing signal producing system, and typically include a
phurality of signal producing system members. The reagent compositions are dry

30  compositions, such as are typically found in reagent test strips. In particular, the invention
provides strips for assaying for a particular analyte in whole blood, e.g., glucose, alcohol,
glycated proteins, erc. In the broadest sense, the reagent test strips include a positively
charged porous matrix and a peroxide producing signal producing system presehit on said
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20 the sample application region and smaller pores at the detection region. Positively charged

membranes can be prepared by using positively charged polymers, such as polyamide.
Alternatively, such membranes can be prepared by various techniques, such as surface
coating using cationic surfactants or pblymers. The coating can be applied by dip coating,
chemical treatment, photografting, plasma polymerization, etc. In yet other embodiments, the
25 membrane can be prepared by means of blending one or more positively charged material
with the membrane forming polymer. Examples of positively charged polymers are
polyamide, poly(vinyl pyridine), poly(vinyl imidazole), poly(allylamine), poly(vinyl
benzyldimethyl ammonium chioride), polylysine. Examples of cationic surfactants include
those containing primary, secondary and quaternary amino groups. The material may or may
30 npot be functionalized to provide for covalent or noncovalent attachment of the various
members of the signal producing system, described in greater detail infra.
In many embodiments, the matrix is configured as a membrane test pad and is affixed
to a solid support, where the support may be a plastic (e.g., polystyrene, nylon or polyester)
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per oxi de hen enployed, in turn, to generate the detectable product

fromone or MPhésiphdl iprcueing SRR 144K analfA€ bRidhtén signal producing system. By

analyte oxidation signal producing system is meant that in gencrating the detectable signal

20  from which the analyte concentration in the sample is derived, the analyte is oxidized by a
suitable enzyme to produce an oxidized form of the analyte and a corresponding or
proportional amount of hydrogen peroxide. The hydrogen peroxide is then employed, in
turn, to generate the detectable product from one or more indicator compounds, where the
amount of detectable product produced by the signal producing system, i.e., the signal, is

25  then related to the amount of analyte in the initial sample. As such, the analyte oxidation
signal producing systems present in the subject test strips are also correctly characterized as
hydrogen peroxide based signal producing systems or peroxide producing signal producing
systems.

As indicated above, the hydrogen peroxide based signal producing systems include an

30  enzyme that oxidizes the analyte and produces a corresponding amount of hydrogen
peroxide, where by corresponding amount is meant that the amount of hydrogen peroxide
that is produced is proportional to the amount of analyte present in the sample. The specific
nature of this first enzyme necessarily depends on the nature of tife analyte being assayed but
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eg.,Cletal (1 4 ca Chimica Acta, 233:299-302.

20 The dye substrates are oxidized by hydrogen peroxide in the presence of the
peroxidase to produce 2 product that absorbs light in a predetermined wavelength range, i.e.,
an indicator dye. Preferably the indicator dye absorbs strongly at a wavelength different

from that at which the sample or the testing reagent absorbs strongly. The oxidized form of
the indicator may be the colored, faintly-colored, or colorless final product that evidences a
25  change in color of the testing side of the membrane. That is to say, the testing reagent can
indicate the prcscncé of an analyte in a sample by a colored area being bleached or,
alternatively, by a colorless area developing color.
Dye substrates that are useful in the present invention include urea derivative dyes.
Urea derivative dyes include at least some of those disclosed in JP 1118768; JP 9019296; EP
30 38205, EP 124 287 and EP 251297; the disclosures of which are herein incorporated by
reference. The dye substrate is generally a urea derivative, having a negative charge, where
suitable negatively charged urea derivatives include those bearing a carboxylate group or a
sulfonate group. Urea derviative dyes of interest are represented by the following formula:
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?283258?\%’%’?@%@9%@?% b ﬁﬁ%qﬁﬁ“@? fafkiaRhlyry 017 56506 T/ LSO |

/18453 R R2NCONHR3, wher épn R2 talgsn toget her igsa N,

N-di - substituted am noaryl; t f#0m t he group

consi sting of carboxyal kyl, &lkoxyc rbonyl al ky| carbonyl, aryl sul fonyl,
sul foaryl and carboxyaryl groupsfof R ®R2 may be bonded via
S to becone a phenot hi azi ne e, which is represented
by the follow ng formula: 4R, .. R5N10whre|n R and R5 are

i ndependently selected from NR2 and L where Ris hydr ogen, (C1-

C6) -al kyl, (G -C6)-al kenyl, aryl, subspityted aryl, arylalkyl,

subst it ut ed aryl al kyl ; R3 i s defined MR/e: and R6 and Rare
indeandentIy sel ect, ed from hydr ogen, (Cy-C6)-al kyl, (Cl-C(,) al kenyl,

acyl, cawhewinR® adIR’ enyindepsridently $eldctegefom NRirand R, viide RA3 hytirbgony (C0r
nydroxy- €§ gt (TG alkngl, aryl, substituted aryl, arylalkyl, substituted arylalkyl; R® is defined
above; and R® and Rare independently selected from hydrogen, (C;-Cg)-alkyl, (C)-Cg)-
alkenyl, acyl, carboxyl, sulfonyl, nitro, halogen, hydroxyl, (C,-Cs)-alkoxyl or hydroxy-(C;-
15  Ce)alkyl

Ahernatively, the aryl groups of R' and R? may be bonded via O, to form a
phenoxazine derivative type of dye, which is represented by the following formula:

5
20 ® AN © AN R
R ! ——RS¢

S N S

NHR?

25 In yet another embodiment, the aryl groups of R! and R? is not bonded, which is
represented by the following diphenylamine formula:



O=C NHR R6 Alternatively, the aryl groups of R and R2 may be bonded vi a
O to forma phenoxazi ne derivative type of dye, which is represqg}@g m‘
the follo ogrrrula 20 7R, O=C 3 NHR R6 25 In yet another enbodi ment,
the aryl g ‘ﬂb"é 8t R and R2 is not bonded, which is reprPSI8OLIBHBY ¢ he
foll owi ng di phenyl amne fornula: 7.1 3 DEC 2004 WO 01/ 96596
PCT/USQ / 18453 C=0 knB8 t Exenpl aﬁ‘y urea deri \Rltive dyes include
10- (car boxynet hyl am nocar bonyl )-3]7.. bi s(di met hyl am no) phenot hi azi ne
gzen

(leuco nethylene blue), 10 5 (c ymet hyl arbonyl) -4, 4" - bi s(di met

yl am no) di phenyl am ne, 10; ) [ azin and salts

thereof In a preferred e vB dye Is 10-

(car boxynet hyl ani nocar bonyl ) - 3, no) phennot hi azi ne,

sodium salt. Because of the nature of tHe conpoSition, the urea ,
derivative dye conponent of the conposﬁkﬁbn Is stable, i. e., resistant

to deconposition by oxidation, as conpamaﬂ{to the 10 solution state,
especially the aqueous solution state. As such, the subject conpositions '
can be stored under vari ous tegPerature and hunldlty conditions with no

obser vabl e chapg@plany ua dsrvativeaiyes inglude l!lﬁ](@%’bo’@@mbhbdmnona‘bwﬂ)-kﬂor age
and r eagdHRCEREN B DheaRRIokoS TitntS Byl bREL IS 1 the exper: mental
tabl o at e O b b A Sy larin MR E AR WP bl Al A€
usual | y fphenotbibzine, and 6altstthereof. In a preferred embodiment, the urea derivative dye is 10-
(carboxymethylaminocarbonyl)-3,7-bis(dimethylamino)phenothiazine, sodium salt.

Because of the nature of the composition, the urea derivative dye component of the

composition is stable, i.e., resistant to decomposition by oxidation, as compared to the
10 solution state, especially the aqueous solution state. As such, the subject compositions can
be stored under various temperature and humidity conditions with no observable change in
color, i.e., the subject compositions are storage stable. Representative conditions under
which the subject compositions and reagent test strips are storage stable include in the
experimental section, infra. Based on these findings, the subject compositions are stable at
15  temperatures ranging from about at least about —80°C to 60°C, usually from about -20°C to
56°C under humidity ranging from at least about 0% to 80%, usuatly from about 5% to 20%
for periods of time ranging from at least about six months to one and a half year, usually
from about nine months to one year. The subject compositions are more stable than
compositions that include a neutral or negatively charged porous matrix, e.g., a hydrophilic
20 polysulfone membrane or cellulose filter paper, where the magnitude of this increased
stability is at least about one hundred fold.
The subject reagent test strips may be fabricated employing any convenient protocol.
One convenient protocol is to first contact at least the test pad portion of the strip with an
aqueous solution that includes all of the members of the reagent composition that are to be
25 associated with the test pad in the final reagent test strip except the urea derivative dye.
Conveniently, the test pad may be immersed in the aqueous solution, maintained therein for a
sufficient period of time and then dried. The test pad may subsequently be immersed in an
organic solution, e.g., a 70% methanol solution, that includes the urea derivative dye,



56C under hum dity ranging fromat |east about 0% to 80% usually f‘r“OET
about 5% to 20% for periods of tinme ranging fromat |east about disx'tL 2004
mont hs t @969 a hal f year, usually from about nine mpatrhsot/esiene
year. The subject conpositions are nore stable than conpositions that

I ncl ude  anaitbinedthefdin FoPdifficibnt pehad 8£Eme ;afl@ Fl%nfm‘ﬁem eié}éerr&ag%g Fe%t padofthe

hydr ophilic 20 pol ysul fone nenbrane or cellul ose

nmagni t ud&agentitest stnprwhish desiassediatbd therewitlstha compasitiomzqibduese hundr ed

fold. The subj,ect .r ent test strips may be fabricated enpl oyi ng any

conveni ent pr&sﬁtaé?d.e ﬁgwﬁemea&wﬁﬁyﬂ%mlb@sludwanwmmm ct at

| east th g or L. . ri " n ueous sol ution that

i ncl udese%tpﬁé%tfl&fﬁe&ne%ers g’f‘@&%&é@@ﬁ%@@&&%%ﬁ?ﬁ?ﬁﬂ‘ﬁ?é@% be 25

assocbat derivaitive dyé'and eflorget soluticnswillindhdd @ROGMRE dbintive H#T@eﬁrﬁgre\?ﬁcr% he
rsed |

urea derivative dye. Conveniently, the test pad nmay be I n the
aqueous 8l members, arerpresentiin evhotiits sefificiehbto provide ffor the dexire amionnts f thei me and

%QF&  onfesgen CompeoR it Feied @Sﬁkﬁ”ﬂ%ﬁ&%@ﬁfa}f&e‘iﬂm wrtipnsl the y
i vat | : : R 1/ 184 i nt ai
ther er n P Bxidiscypicaly pap fpebol 320 do 625 o St i B BB e

pad of t0.40 mMaSimilatlgahe pérokidastitiusges AR SoReALAIGH R hb&GR SH1b 16 bﬁ??
conposition is produced. As stated above, the aqueous solution w

i ncl d@e mM.iand asualhyizem about:(R05 to Gf50uM, vdienipresent. e conanaation 6thé hfea
test pad,of t.he.reagent, test strip except }Jﬁz ure derivative dye and
t he orgaflﬁ'?a ¥ e "ﬁf‘y W%&%@B?Wz)ﬁﬁb%\ r9spakly fremapeut fubinet-2 M o
al | Membofibr SipdticAROt il BIRKRNE il hinilofl SollBoREiadE dfefddenges! e
anounts in the "reagent conposition that 1s progucelg 0 &1 g)r?péﬂﬁﬂlﬁad. As
such, t hreagemh teststriptinelndecsodiune chlaridd, yiagnesting abitoride P65 PSS AL Fowéiic i 57D

about 5X 10:3 to 0.25 mM usually fromabout 0.05 to 0.10 mM Simlarly,
the per oFPi§HS SuGTasey OXamy: ackh sedivip salt DT Aomansitel; pdyaers sech B PNBarkh V|

and u r en.present,.. The concentration
of the ?t%de%ﬁ @1291 %éggg%%t%gﬁ%n%gg’ ﬁ} 3@%8@?"-[65.3@8?@‘? a
usual |y W@tm&wdf&phﬁﬁﬂy{hes%j&{rww&ﬁ&_t hat may be present

i n the agueous solution enployed to prepare the reagent test strip

i nclude sodi um chloride, magnesiumchloride, Tris, PSSA, Tetronic 1307,

s pvp MO ARAEREDRRC o e Seethe exanpl es secti ons’ infra for a

subj cct 1t eagent ove Beiebed borposiitls 38 Bt bt irifP At WP broBhSRE bysid "'
ﬁnduseinmethodsofdetecﬁngthepresenccof,andoﬁentheamountof,ananalyteina
sample. A variety of different analytes may be detected using the subject methods, where
representative analytes include those described above, e.g., glucose, alcohol, formaldehyde,
L-glutamic acid, glycerol, galactose, glycated proteins, creatinine, ketone body, ascorbic acid,

lactic acid, leucine, malic acid, pyruvic acid, uric acid, and steroids, efc. While in principle,

25  the subject methods may be used to determine the presence, and often concentration, of an
analyte in a variety of different physiological samples, such as urine, tears, saliva, and the
like, they are particularly suited for use in determining the concentration of an analyte in
blood or blood fractions, e.g., blood derived samples, and more particularly, in whole blood.

An important feature of the subject methods is that use of the subject signal

30 producing systems that include a urea derivative dye provides for the highly sensitive
detection of hydrogen peroxide. As such, hydrogen peroxide may be detected at
submillimolar concentrations using the subject stable dry reagent formats, e. g., test strips,
where by submillimolar concentration is typically meant concentrations ranging from 0.010

9



METHODS OF ANALYTE DETECTI ON The above descri bed conpositions, reagent .
test strips and signal producing systens 20 find use in nethods qf 0EC 2004
detectingv%gs resence of, and often the anount of, an analyte in ;
sanple. A I"85% of different analytes may be detected usPEHUSHAS4ID] ect
met hods, where representative analytes include those described above,

e.g., gl u@dseM, aseallydromaboytd) Qporg @8 mM. - Ysaptthe @Jt?ﬂﬂt gignajl producig systé:ms

| t.ej.ns, t i ni ket " ' id,.
et o acaPntaL £ el dibhdVe o€ pRSIAR i noSieityg deidision ot Pimeet oeratids
etc. Wi | & dofhphfedts sighfl pradudittesysieisqidt ifti At dye Mkstfe SREAMhPa Qe M ne

the presence, and often concentration, of an dhalyte 1n a variety of

di f f er entdepivgtiveodyege. g3 N-sthybNe2;hydrody-3asulfopropy])-3-metslanilide, 42, and the
i ke, _the _are,par_tig?télgl y..suited for use in determning the
concent r YaRe S)in blood or blood fractions, e.g., blood

derived sanpl . rt4d cul anl hn whol e blood. An | rtant
feature of th?&ﬁ%&&%%s@%ﬁﬂﬁﬁdu@ sﬁmjtlﬂ' %’?ﬁ%@“&!ﬂﬁ g prea

r oduci Nnegivative e taf@éorhbiged! dabBch MBRaéas bV : ' I

IE\i ghly sensiti vcraﬂ?{edet eéitli on g]?)ﬁ§drogen pergi’?ﬁlgy %y@%éﬁ# Qﬁ?&é%g%%%
per oxi de stnigy, theereaetionds ellowied toqubcsed forrasuffiicientrperiod toetine s getfetatea kigaal

subj ect stable dry reagent faormats, e.g., test strips, ere hy

submi | | i dﬂ&ﬁ?ﬁ"wﬁ@ﬁfwg@%@'%% Shecamquptyaf analytedn deesample, and theanspliagt
from@. O A 4 /1845 0 usual

Fr o bouer §ogtHed i Rekyed B pritees G phettik it of Sratf Hyme Seale)
that i nclTideubjectBéthody dre abw\disciived Bhrthér HPRhobf MBhEdSRWhith xe‘?ageﬁﬁe&i on

of hydrogen peroxide as conpared to signal producing systens at
i ncl ude &tapis empleyedat e ot her than a urea derivative dye, e.g.,

N-et hyl - N- (2- hydr 0).Cyv- 3-sulf opropyl.)-3-gethylaniline, 4- 5

ani noant i pyri E%pf‘?é ﬁga@;mpﬁnﬁ%ﬂ%%ﬁp P ARRIY 2 quantity ofthee and t he
si gnal pn ' PidaPsbnipiét | ' ‘Qhéllf b Vaatsl e i ned
into a rggg%iis%n m xture,dtg.eg#,ﬂgtﬁg’ app %%&t é’@gﬁ%ﬁﬁ%ﬁh&ﬁ;%" tolfi p,
t he rléactphysiological sample] etg, Wond; dent isf applied wuthé iesi ari rviafyf] birbpenkfiBlyt O
generate a si i ndi cative of the presence (andpg??er?ﬁ}?hgp%noun%’) of

anal yt e i@acﬁgg%%?ulam;ﬂe usyally|frosn abord Syl 4o a0ul. sBersus:oftie nature of
o100, S RS o B SR s TR B 2R B0
which a isRaNSAhgih M sizé fohPatodt HUPtPMRL, usually from about SpL to 20pL. Where
bicod is the physiological sample, blood samples of a variety of different hematocrits may be
20  assayed with the subject methods, where the hematocrit may range from about 20% to 65%,
usually from about 25% to 60%.

Following application of the sample to the test strip, the sample is allowed to react
with the members of the signal producing system to produce a detectable product that is
present in an amount proportional to the initial amount of the analyte of interest present in

25  the sample. The amount of detectable product, i.e., the signal produced by the signal
producing system, is then determined and related to the amount of analyte in the initial

sample.

ANALYTE DETECTION SYSTEMS

30 Analyte detection systems useful for practicing the subject methods include a reagent
test strip and an automated instrument. In such systems, a physiological sample is applied to
the test strip as described above and the signal produced by the signal producing system is
detected and related to the presence (and often the amount) of analyte in the sample by the

10



In practicing the subject nethods, the first step is to apply a quantity
of the physiological sanple to the test strip, where the test St¥[E 1084
descri bedV@UOpPE? The anount of 15 physi ol ogi cal sanpl e, pcguseiseed,
that is applied to the test strip nmay vary, but generally ranges from

about 21 abtobmatedQAstumens UThd dbove ABRRRIPE teaStior, Qctg%d-andﬁgﬁﬁtb'ﬁ gt{:BJ ahde

nature of the subject test strip, the blood sanple size 'S applied
to the t@strumentsgorpmctivingthe samey arey furthmedelscritedrig Th§, Raters Nes. 4,734136030ut

ohysi of odeDaSEat s AERRRA, Shod dof S a2 s fbdsenston: Sashatair i t s

may be 2 TV J : , . cLl

range frg’%gggg%fﬁ%%%k Orsgg%%%)’u%ﬁ%%’@’g %%43%?@%@;5%%? Sg’hii%gﬁlyvvl ng
appl i £at 5,846486;199025731p5 868,836 Bed 599D 264:thPdiséiBawELEPVBch Sredl d to
react w th the nenbers of the signal producing systemto produce a

det ect abinsomposetly references In theaelation step,dle derived anglytegontenantion takes i
t he

initial amunt. of anal.yte of. interest present in 25 the sanple. The
armount 0?“88‘5}3%? F%'é{t‘,oniqf £OmpeRng reaciioRs t‘b‘&’é&bmdﬁ}gﬂalh@&ﬂ@hal

pr oduci n&]w i’é?&!g ihed and related to the amount of anal yte
in the initia Erﬂéearrp e. E"%lelgﬁ#%gjéTECTl ON SYSTEMS 30 Anal yte detection.
systems usef uThé aubjeet ailyie betgctiohesysiehis dtud¥nbAdS ihieh %ﬁafsy%ﬂﬂ‘wﬁt test
St:-,;)f and an automated instrunent. In such systens, a physiologica

sanplle | analyte deteranination, whenesyeh systams inchu ipleetestastripseformbhgtahstrips plareal
pr oduce . signal praoduci,ng systemis, detected and related to the
pr esencg'hsglﬁéﬁgﬁaeﬁ)ﬁvgyamfgﬁ}‘%mw 3 Wﬁ@"@ﬂ’fﬁl@e 89 at least ppe D
01/ 96596Gsutfade 6f the mati®P 4. _Paggn% h; BarAthdd Eﬁsﬁﬁiﬁi The above
descri bed reacttiEgn, de’:kégc’tion anéﬁl%gﬁ(gtlon s?%tgs, a Lﬁ\% vh lrﬁfes for
pract i ciengywhds speroxidasecantlie $teip phige furihbreitlciudes AnSinaled-gcifamiibday it at360;
4, 900, 636; 4,935,346 .5, 059, 394; 5, 304, 468; 5, 306, 623; 5, 418, 142;

5, 426, 0393st ghequtace gf theumatny; 100: 5 563, 042; 5, 620, 863; 5, 753, 429;

5, 5%% 452; 5,780, 304; 5,789, 255; 5,843,691; 5 5,846, 486; 5,902, 731,
5,968,836 and 5,972, 294; the disclosures of which are herein -

i ncor porkutred by reference. In the relation step, the derived anal yte
concentration takes into account the constant contribution of conpeting
reactions to Alsepeyidadbydhesubiect invention arb kits foxlus inepractipingihe isnlsjectument

accordi '}ﬂtl.tﬁods The kits of the subject invention include a reagent test strip that includes a

peroxide producing signal producing system, as described above, and at least one of a means

20  for obtaining said physiological sample, e.g., a lance for sticking a finger, a lance actuation
means, and the like, and an analyte standard, e.g., an analyte control solution that contains a
standardized concentration of analyte. In certain embodiments, the kits also include an
automateqd instrument, as described above, for detecting the amount of product produced on
the strip following sample application and relating the detected product to the presence (and

25  often the amount) of analyte in the sample. Finally, the kits include instructions for using the
subject kit components in the determination of an analyte concentration in a physiological
sample. These instructions may be present on one or more of the packaging, a label insert,
containers present in the kits, and the like.

.30 The following examples are offered by way of illustration and not by way of

limitation,

EXAMPLES

Example 1.  Screening of Commiercially Available Dye Substrates.
11



The subj ect anal yte detection systens include enzyne i nmunoassay systens
for 10 anal yte determ nati on, where such systens include nmultiple_test
strips fo "ﬂgﬂa?gstri p plate that includes a positively char edTﬁd}EcﬁdﬁM
matrix an derivative dye on at |east one surface PSIT/YNO¥ 1831 x,
e.g., an enzyne-linked i munosorbent a_ssaé &ELI SA) where the enzyne is a
per oxi dase andlhegockiselutiops af varfows dyeslist weprprepaatd ireeithee eiafer or

i bod f,.4h ' \| i ded b
the. subj oo oM 3k of BN it chaio) Fiine' Toe fopcehizatiomyostye sock |
met hods. sbhtioks tmged frbReBnavitb SOMNINWETUrh M HRY Yo% SIERAGGH aléogﬁiggasi%cir i

that includes a peroxide producing signal producing system a

above, arfti02v RBsapH THheolutiom DpeHRP2@hition wistthénpregarsdbyl niiking itled gop&al
anple, e.qg., a.lance foy .stigcki finger, a |lance actuation neans,
ond ¢ He 1yohise Srre ik saluipn, gl FIRP @0k solion and OyDM Bt neier Sofhat | on

t hat teeld tﬁin%ﬂ qug | f ol t aj
engod??rgn@isa? tEe |tsq’g o) fﬂ(ﬁ%ﬁggg%[d}gjﬁq&@t g@?‘héﬁﬁﬁﬁ‘é‘%&gr > gscri bed

above, f alyeHRIEwhsS then bidedaoDubiotitdr plitO dells, fRGHHAGRD O 50dl§WH£d);Psol tion.

foll owi ng_sanpl e application and relating the detected product to the

pr esenceg'(h& bange o€ thetsphitiomvasttikenfbyanigtopiter plate tdadersfteptlee cofdrnal |y, t he
kits include instructions for usi he. .subject kit conponents in the
det er ni néﬁrﬁﬂp%@téﬁcﬁﬁg%%ﬁééﬁ%sétm in a physiological sanple.
Theseggpi nstructi ons nmay be present on one or nore of the packaging, a

| abel insert containers present in the kits, and the like. 30 The

foll ow ng exanpl esDge Subdtrstecd by way of Abbksddtim of and not by way of
|'i m t at if ao{catbddibthftzmidoabaalips i~ SCr eeni m_g&%; cilal Iy Avail abl e Dye
Subst r af di(dimeiiladdibh)piehdiEDDe, sddign tC 2004 P £18453 The st ock

sol ut i ond<{edrboxpnditylimmoiamdenyiiasr-ed bel ow)wy gqprepared|in either water or
wat er / 0] Bis(dgsethylamieo)diphepkintiiie, didinlsati t r af e/ et hanol ni xgure. The

concent i 2athyhN-(Bliydaiyes-adfgetpysol ut | ons | agrged from 8yM to 50mM A 10ng/ ni

HRP st o¢ethodymtiiinen was al so prepared i 0.02M PBS, pH 7.4 sol uti on.
Dye/ 1- MPNstliybiN«(yuifopecpyl)-Brawthguyanilineed by | ADPSg t he pr gper
| N-ethyl-N-(2-hydroxy-3-sulfopropyDaniline ALOS
N-ethyl-N-(3-sulfopropyl}aniline ALPS
N-ethyl-N-(3-sulfepropyl)-3-methylaniline TOPS
N-ethyl-N-(2-hydroxy-3-suifopropyl)-3- TOOS
methylaniline, sodium salt

3,3’,5,5"-tetramethylbenzidine, dihydrochloride TMBZ-HCI
N-(3-sulfopropyl)- 3,3",5,5"-tetramethylbenzidine TMBZ-PS
2,2’-azinobis(3-ethrylbenzothiazolin-6-sulfonic acid) | ABTS

N-ethy!-N-(3-sulfopropyl)-3,5-dimethylaniline MAPS
bis(4-[N-ethyl-N-(3’-sulfopropyl)-amino-2,6- Bis-MAPS-C2
bis(4-[N-propyl-N-(3’-sulfopropyl)-amino-2,6- Bis-MAPS-C3
bis(4-[N-butyl-N-(3’-sulfopropyl)-amino-2,6- Bis-MAPS-C4
N,N-bis(2-hydroxy-3-sulfopropyl)tolidine SAT
N,N-bis(4-sutfobutyl)-3,5-dimethylaniline MADB
N-ethyl-N-(2-hydroxy-3-sulfopropyl)-3,5- MAOS
dimethylaniline

Example 2.  Preparation of Test Strips Coated with a Peroxide Producing Signal
Producing System Including DA-67.
A One Touch ® Nylon membrane was cut into strips of %” wide and 12” long, and
15 the membrane strip was first coated with the A dip solution and then with the B dip solution
(ingredient and concentration specified in the following table). After each coating, the
membrane was dried in hot air oven for 10 minutes at 55°C. The coated membrane was

stuck to a 2” x12” Melinex support, which has a 5 mm diameter circular hole opening every
12



5 volune of dye stock solution, 10ng/m HRP stock solution and 0.02M PBS
buffer to the final concentration of [HRP]=1lng/m and [dye]=I mv 12b0tp1004
of the t Y9 OY*B&ared dye/ HRP was then added to microtitepcpiustgisesi | s,
fol lowed by 20 pl 500 mM H202 sol ution. The absorbance of the solution
was t akerquegeningralong is lepptit for calacimeasafdneant tThe Melimix aldens D IRRLs sLHghed
steady state (in |ess mn.) éo Dye SubstrateAbbreviation

10{ car box¥ it APRFSIXRPEEd A0dAp R battormaf Boles. Thr mesnbyaneiwaslamnateshin shriwayn
salt N-( | .an [ bonyl - ' PA64 b dinaeth 'amino

o i ¢ o A AOHERAEN B REARIIRY i Nl A I &8 ople spipngiae Pagsesd relafd
N-et hyl - NdsFmSher iapinaed Ink| -

N ( 2- hydr oxy- 3- sul f opr o%ﬁﬁ%@%&%ﬁ%ﬁb?ﬁ%ﬁf?ﬁ%& %‘Sﬁ%xerP}’%"‘e

i | i neAL P@ssembhhwis thes 8utsintd 4P rvidy sirips- net hyl ani | i neTOPS

N- et hyl - N- (2- hydr oxy- 3-sul fopropyl )-3- TOOS neth | anil ne, sodium salt
3,3 ,5,5 -tetranet hyl benzi di ne, diydrochl orri deTMBZ- HC1

N ( 3- salm‘ hyli-henz-ar e THvBARS
2,2' -azitaobi s(3-eft %=wf fiiazolin- AR fopmlanon d) ARTS

N- et hyl {N- (3-sul fopropyl) -3, 5-di pnet hyl ani | i neMAPS

bi s(4- [ NiGhdaht - (3 - SUT T OpPropyt yant Moy g B=Rrs=IviPS—€2
bis(4-] ILWM'JULLM?E“M%- MAPS- C3

bi s(4- [ NEBEAWEORIBS' - sul f opr opyl ) - ani n h206UgmiB; s - MAPS- C4
P e sl M S

Mannitoi 4%

Poly(vinylpyrrolidone) (PVF), MW=360K 1%

EDTA 5mM

buffer 0.IM sodium phosphate

pH 75

B dip formmlation
DA-67 1.5mM
solvent 70% methanol

Example 3. Detection of Hydrogen Peroxide.
To demonstrate the feasibility of color development on strips coated with stabilized

10  DA-67 dye, 2 One Touch ® Nylon membrane was gbated with a solution containing 2.5mM
DA-67, img/ml HRP and 1% PVP (MW=360K) in 0.5M pH 8.0 phosphate buffer. The
membrane was then stuck to Melinex support, covered with Porex and cut into testing strips
as described in example 2. Ten pL volumes of various concentrations of H,O, solutions
were dropped on the strips respectively, and the color formation was monitored using a

15 Macbeth reflectometer. To compare the detection sensitivity of DA-67 dye with that of the
most commonly used dye for H0,, TOOS-4AP, a One Touch ® Nylon membrane was
coated with a solution containing SmM TOOS, 5mM 4AP, Img/ml HRP and 1% PVP
(MW=360K) in 0.02M PBS, pH 7.4. The membrane was then used to prepare test strips as
described in example 2 and tested with HO, by the way DA-67 coated strips was tested.

20  The results were plotted in figure 3.
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N- et hyl - N- (2- hydr oxy- 3-sul fopropyl )-3,5- MACS dineth Janiline Exigpl e 2.
Preparation of Test Strips Coated with a Peroxide Producing Signal DEC 2004
Produci ng_System I ncl udi ng DA-67. A One Touch (r) Nyl on nmenbrane was cut
into stri POYYIER i de and 12" long, and 15 the nenbrane RGTPSOAASSSEi r st
coated with the A dip solution and then with the B dip sol ution

(i ngredi ent an¥ it eyiden from therabopersshliscad idiscusséorf thiat thesubgect ibleation provides

each coat | t.he ne,.was, dyi in.hot air, oven for 10 m nutes at
55C. The {%g}eesa&»gmrﬁ?gﬁbl tion @t 3 highly sensitive urea dorrvghiys dysmembgaia, whi ch
has a 5 ' : 4d | =) 6, 1 C
2004 PCTI déb 7 845":’3%3%%2{:@‘? ﬁ%ﬁd @%@?@*ﬂém Fod%é‘i%ﬁ?r%rﬁsa%‘ﬁ% nt .
The Mel i nabjet inveition providss forpmsre oénstive analyiec2ta 08,3k Yompired i ekriath it

and bottom of holes. The nenbrane was lamnated in the way that it
conpl et el it eRmppgsitiqns and smetliodse. g4 pnosdhat rely ondye sulistratasrpther than emdi ng Por ex

(1 "x 12")_ . \Was rther |lamnated an top of penbrane by adhesive printed
on Meli negl(gnv%\ée 1%{%83@§%%§§}g9@§aqtﬁ8w&woq m@e%' wide strips. A dip
formul ati on I ngredi ent Concentration Ketoanm ne oxi dase206U/ m Hor ser adi sh
per oxi dasel ng/tnl Manni t ol 4% Pol y(vi nyl pyrrolidone) (PVP), MAM360K1% EDTA

5mM buf f er 0. 1MAH pdbliratipho smhpdtentPtitedin Bhislspecifvativh aeiheridicSrporat &I Hy
reference as if each individual publication or patent were specifically and individually

10 indicated to be incorporated by reference. The citation of any publication is for its disclosure
prior to the filing date and should not be construed as an admission that the present invention
s not entitled to antedate such publication by virtue of prior invention.

Although the foregoing invention has been described in some detail by way of
15 illustration and example for purposes of clarity of understanding, it is readily apparent to
those of ordinary skill in the art in light of the teachings of this invention that certain changes
and modifications may be made thereto without departing from the spirit or scope of the
appended claims.

14



sol,vent 70% et hanol Exanple 3. Detection of Hydrogen Peroxide. To

- denonstrate the feasibility of col or devel opnent on strips coated 'gﬂm
stabilized 10 DA-67 dye, a One Touch (r) Nylon nenbrane was coait%@lt %
a solution containing 2.5mM DA-67, Ing/m HRP and | % PVP (MAE360K) in
0.5M pH 8.0 phosphate buffer. The nenbrane was then stuck to Melinex
support, covered with Porex and cut into testing strips as described in
exampl e 2. V@t ks v@alnki|gs: of various concentrations of H202 sol utions
wer e dropped on the strips respectively, and the color formation was
nonitored using a 15 Macbeth reflectonmeter. To conpare the detection
sensitivity_ of DA-67 d%e.g%&h that of.the nost commonly used dye for

H202, TOOS-4AP, A G MRIENAYRISHBTDr ane was coated with a
sol uti on cogtai:pi 15556 4 1 mg/m HRP and | % PVP ( MA:360K)
in 0.02M PB%fpa%abg.gﬁﬁﬁ%de rren%‘?g!r}%’\%g‘s then used to prepare test strips
as descri badréadesivating dyeDdnain tastasie adrfidetdf shid@Rathy. t he way DA- 67 coat ed
strips was tested. 20 The results were plotted in figure 3. 13 1 3 OE C
2004 WD 01/96596 PCT/USOL/ 18453 It is evident fromthe above results and
di scussi on Hhat ject | At i . L, anl ficant
stabi | i zat i t%'n of ‘fi‘gﬁ?*éﬁ+§‘9“s“e%°§¥@?‘*ﬁe‘8$‘§‘gp }ée‘g?e?/% sad pé@@"‘?r‘k%ﬁ?ﬁe%f a
hydr ogporoue bestdixleorbprésesinglognal  produci ng system useful for anal yte
detection. As such, the subject invention provides for nore sensitive
anal yte detection, as conpared to certain prior 5 art conpositions and
met hods, e. g Oh%e amgasiﬁ&{ AecOrlifRH CiHi tfé’?f%h%@é?:?%ai{lﬂ?e’i#ﬁ@ﬁve
derivative dyes, ‘and represents a significant contribution to the art.
@' puldyk s nepativanchpgédres derivatide ye.t hi s specification are herein
Incorporated by reference as if each individual publication or patent
were specifically and individually 10 indicated to be incorporated by
ref erence. The citati . abl J i IS, a0 1 I sure prior
to the fili -r|14_g dat@%ghﬁggﬁéﬂrﬁ@éﬂgﬁﬁggﬁéﬁg r’uzeod 3a{th5'Ir?§na%rlﬁ§ '§\J§ on that the
pr esentderivatBieidye has ihe fox@iulgntitl ed to antedate such publication by virtue
of prior invention. Although H]Je f oregoi ng@i nventi on has been descri bed

in some det & RNGOMHR owherem R[ | Ristaken itegethents aNalpiisubsitutedir poses of

lari S ) b Sy ; )

Sk 1 oS0 Milea tiom e E606 LonkiBRERF Elbo b AN M-S RaBRAN 0L o

change%1kmmiaﬁltgﬁfdngnSulrmyyﬁw.drmmxy;hﬂ_ eto without departing fromthe
e

spirit or scope of

5. The composition according to Claims 1, 2, 3 or 4, wherein said urea
derivative dye is selected from group consisting of phenothiazine derivative dyes,

phenoxazine derivative dyes and diphenylamine denvative dyes.
6. The composition according to any of the preceding claims, wherein said
composition further comprises at least one additional reagent member of a peroxide

producing signal producing system.

7. A reagent test strip comprising a composition according to any of Claims

1 to 6.

8. An analyte detection or measurement system comprising:

(a) a reagent test strip according to Claim 7; and
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appended cl ains. 14 13CEC?.4 What is Clained is: 1. A conposition of
matter conprising: a positively charged porous matrix; and a uraag (it 2004
derivative dye on at |east one surface of said matrix. 0 is 2. The
conposition according to Claim1, wherein said positively charged porous
matri x conprises nylon. 3. The conposition according to Clains 1 or 2,
wherein said urea,derivative ﬂ'Etiye Is a negatively charged urea derivative
dye. 4. The conpoti off! AdBwerd MStimeRt aims 1, 2 or 3, wherein said urea
derivative dye has the forrmula: R RZNCONHR3, wherein R , R2 taken
together is a N, Ndi-substituted amnoaryl and R3 is selected fromthe

group consi sPi ng Afmethodfoxatektitl th@pleserice 8f BQENining MekbhERHAREY bf
aryl sul foggﬂll, sul foaryl and carboxyaryl. 5. The conposition according to
O ai ns 0 a82lytg inya samplgysaidanethedeamprising: derivative dye is sel ected from

group consi sting ph .| azine deri.vative dyes henoxazi ne
derivative dyes aﬁ’é di %ﬂ%hw <$§1"’r‘rﬁ5 R@’@?%‘%@PME‘%%WE@R te3h 8np 3aedmgi on
accordi ng totea@MiRf7; t he preceding clains, wherein said conposition
further conprises at | east one additional reagent nenber of a peroxide

produci ng si nal getectingiarsignal/prodweed by sAidrsimgbpiodtding systeri; and onpri si ng a
conposition cordi t 0. of, Claims 1 to 6. 8 An analyte detection or
measur enent E@stem]%%ﬁﬂda?%@t.c‘i S@;ftﬁﬂi“'e%@%ﬁ’?ﬁe peeancentration gEsait di ng t o

G ai m 7anad id faid pBysibl 'Eal%Qxﬂﬂl (b) an automatic instrunment. 9. A nethod
for detecting the presehce or determining the concentration of.

10.  Akit for use in determining the concentration of an analyte in a
physiological sample, said kit comprising:
(a) a reagent test strip according to Claim 7; and
(b)  atleast one of:
(1) a means for obtaining said physiological sample and

(11) an analyte standard.

11. A storage stable composition of matter comprising:

a positively charged porous matrix comprising nylon; and
.a urea derivative dye on at least one surface of said matrix, wherein said urea
derivative dye is 10-(carboxymethylaminocarbonyl)-3,7-
bis(dimethylamino)phenothiazine or a salt thereof:

wherein said composition is stable for at least about six months at temperatures
ranging from at least about -80.degree. C. to 60.degree. C. under humidity ranging
from at least about 0% to 20%.

12. The composition according to claim 11, wherein said urea derivative dye is a

member of a peroxide producing signal producing system present on said matrix.

13. The composition according to claim 12, wherein said composition further
comprises at least one additional reagent member of a peroxide producing signal

producing system.
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an analyte in a sanple, said nmethod conprising: (a) applying said

physi ol ogi cal sanple to a reagent test strip according to Caim?7; (b)
detecting a signal produced by said signal producing system ang éc@
relating said detected signal to the presence or concentration £3 Bbh 004
anal yte in said physiological sanple. 10. A kit for use in determning
the concentration of an analyte in a physiological sanple, said kit
conprising: (a) a reagent test strip according to daim7; and (b) at

I t ' ' f bt ai ni i.d {ol ogi cal.. . I d
(1) an SheanstcompsiiaaAaeordins \R0 @b S0t sPaE e BRHSBH ¢ o
conpri si RQgerit nikdSber i/l ahafR@bLigskePOr ous matrix conprising nylon; and a

urea derivative dye on at 'l east one surface of said matrix, wherein said
urea derivative dye is 10-(carboxymnet hyl am nocar bonyl)- 3, 7-

o DR i b b AL o

rangi ng feragéﬂt?ﬁedﬂf‘éi‘%a LiHaseS0. degree. C. to 60.degree. C. under
hum dity ranging from at |east about 0%to 20% 12. The conposition

according to claim 11, wherein said urea derivative dye is a nenber of a
peroxi de_prQduci ng signal producin ystem present .on said majrix. 13.
The conpé)@i eSR é’&PgiaFf@’fE‘BBé‘P%\lFW? 19 whereip éfid Peraxidase AQsseradish f ur t her
conpri segera idh&ast one additional reagent member of a peroxide producing
si gnal roduci ng system 16 1 3 DEC 1004 14. The conposition according
to claim 13, wherein said at | east one additional reagent nenber is an
anal yte ?)él dase. 15. The conposi.tion acc rdi_ng to claim13, wherein said

at | east [briesiaegesablpteagenbieslestiip fRrhsen detecting thegprpieheeor deferminigs _
CoNPOsi t 4aR oRGnHafbdSf diParfalydé IR a'physiyiGHicH Sariple SaRPEAY cBABAsihg: NOr seradi sh

a positively charged porous matrix comprising nyion; and

a peroxide producing signal producing system present on said matrix, wherein said
peroxide producing signal producing system includes 10-
(carboxymethylaminocarbonyl)-3,7-bis(dimethylamino)phenothiazine or a salt
thereof,

wherein said test strip is stable for at least about six months at temperatures ranging
from at least about -80.degree. C. to 60.degree. C. under humidity ranging from at
least about 0% to 20%.

18. The test strip according to claim 17, wherein said peroxide producing signal

producing system comprises an analyte oxidase.

19. The test strip according to claim 17, wherein said peroxide producing signal

producing system comprises a peroxidase.

20. The test strip according to claim 19, wherein said peroxidase is horseradish

peroxidase.

21. An analyte detection or measurement system comprising:
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per oxi dase. 17. A storage stable reagent test strip for use in detecting
the presence or determning the concentration of an analyte in a
physi ol ogi cal sanple, said strip conprising: a positively charged porous
matri x conprising nylon; and a peroxi de producing signal producilddglidy¥liem
present on said matrix, wherein said peroxide producing signal producing
system i ncl udes 10-

(car boxynet hyl am nocar bonyl ) - 3, 7 bi s(di met hyl am no) pbenot hi azi ne or a

sal t th@seo , “gﬁﬁfin saigat stri. |s stable for at |east about six
nont hs a ?é&ﬁ@? cwageth i pF?@WP 81 east about -80.degree. C. to

60. degree. C. under humdity ranging fromat |east about 0% to 20% 18.
The test strip according to claim 17, wherein said peroxide producing

si gnal @) apositivaly shagehpaonpmatsixcopmpriaimginyton; and dase. 19. The test strip
according to claim 17, wherein said peroxide producing signal producing
system conpri ses a peroxidase 20. The test strip according to claim19,

wher ei n ﬁﬁi }e&%%ﬁéﬁ&ng Sighfl mg%Pstclm r&?éhtd@l?&d %m)mhe.%k yte

detectio enent syst sin C 2004 (a) a
st or age sﬁtap&rexlde@gﬂnmmlgengna]spmdmmg)smtamunbxde( ﬂ') a p05| tively charged
por ous trix co I S I I xi de, produci si gnal

pr oduci H@W&’é‘ﬁ&gk@%@ﬁ’f’%‘% 5& &%Hg‘iléq QQYIW‘SPB’I% ”&eﬁé?(ﬁ; de produci ng
si gnal p{hgfydg.lalﬂg system i ncl udes 10-

(car boxynet hyl ani nocar bonyl ) - 3, 7- bi s(di net hyl ani no) phenot hi azi ne or a
salt thereof; and (b) an automated instrunent, wherein said test strip
is stable for | east. about six nmonths at terrperatures ranging from at
| east ab t‘m-aB'@ pgtrurgenty 5 60- degree. C. under hunidity ranging from
at |least about 0% to 20% 22. A nethod for detecting the presence or
determ ning the concentration of an analyte in a sanple, said nethod
conpr i si wherein said test strip is stable for at least about six months at temperatures ranging

from at least about -80.degree. C. to 60.degree. C. under humidity ranging from at
least about 0% to 20%.

22. A method for detecting the presence or determining the concentration of an

analyte in a sample, said method comprising:

(a) applying said physiological sample to a storage stable reagent test strip

comprising:

(i) a positively charged porous matrix comprising nylon; and

(i1) a peroxide producing signal producing system present on said matrix, wherein
said peroxide producing signal producing system includes 10-
(carboxymethylaminocarbonyl)-3,7-bis{(dimethylamino)phenothiazine or a salt

thereof,

wherein said test strip is stable for at least about six months at temperatures ranging

from at least about -80.degree. C. to 60.degree. C. under humidity ranging from at
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(a) applying said physiological sanple to a storage stable reagent test
strip conprising: (i) a positively charged porous matrix conpri sing
nylon; and (ii) a peroxide producing signal producing system pregent 100
said matri x, wherein said peroxide producing signal producing system

i ncl udes 10-

(car boxynet hyl am nocar bonyl ) - 3, 7- bi s(di met hyl am no) phenot hi azi ne or ar
salt thereof wherein said test strip is stable for at |east about six
nont hs a er [ @Ngi ng fromat |east about -80.degree. C. to
60. degr e&® %BWHgéE 2®HTd|ty ranging fromat 18 1 3 DEC 2004 | east about
0%to 20@6 (b) detecting a signal produced by said signal producing
system and (c) relating said detected signal to the presence or

concent r gyideteciing & sigualpreduged by said aigaal mag-siing wekeonlandanpl e. 23. The

met hod according to claim22, wherein said analyte is selected fromthe
group consisting of glucose, cholesterol, alcohol, fornaldehyde,

L- gl ut anj.§ r@&tirch safd JGEH& signdlad ﬂietpeéemeqirsesaée%&ampéﬁanﬁmag&@msaiu ne,

ket one body, ascorbic aC|d lactic acid, leucine, malic acid, pyruvic
aci d andphysidogicalgample, The met hod according to claim 22, V\,her ein said
sanple is whole blood or a derivative thereof. 25. The nethod accordi ng
to claim22, wherein said detecting and relating steps are carried out

by an aupp ”ﬁfe%‘etb&f E&Bgﬂiﬁ% to @fim ﬁ Wﬂerélﬁ’ Said §ﬁ’alj{t@ 1éj§etl€c'ié3 o Ghd Q%up

concentration of an an e i n a physi ol ogi cal anple, said kit
conpri si consisgiag oﬁghxt:tmeaglmlstadl elcoluﬂgbnhalﬂels;tdesb-rgllpammud glyegrol,(i) a

o7 oduci nEAEF e E B R i SRt s Hodty B S ek G G sai d
per oXi dejREA8URhiRacid g:gﬁhn §&&1H&dﬁﬂc sqgtem incl udes 10-
am noca I's(

( car boxynet hyl ony di nmet hyl am no) phenot hi azi ne or a
salt thereof, 19

24. The method according to claim 22, wherein said sample is whole blood or a

derivative thereof.

25. The method according to claim 22, wherein said detecting and relating steps are

carried out by an automated instrument.

26. A kit for use in determining the concentration of an analyte in a physiological

sample, said kit comprising:

(a) a storage stable reagent test strip comprising:

(i) a positively charged porous matrix comprising nylon; and

(ii) a peroxide producing signal producing system present on said matrix, wherein
said peroxide producing signal producing system includes 10-

(carboxymethylaminocarbonyl)-3,7-bis(dimethylamino)phenothiazine or a salt
thereof,
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1 3 OE C 2004 wherein said test strip is stable for at |east about six
nont hs at tenperatures ranging fromat |east about -80.degree. C to

60. degree. C. under humidity ranging fromat |east about 0%t o 12D%/( 26d
(b) at least one of (i) a nmeans for obtaining said physiological sanple
and (ii) an analyte standard. 27. The kit according to claim 26, wherein
said neans for obtaining said physiological sanple is a |lance. 28. The
kit according to claim 26, mherein sai d anal yte standard conprises a

st andar d| ed con ration nown, r The kit according to
Cl o m 26MREIS ISP o Fatl o pf Y AnOytath BoRS o Semaeines 6EPe
physi ol oftbfmadt |GRMYoRt B0Uefee 20 AbY0RIegled D aider Rinidity ranging from at

least about 0% to 20%; and

(b) at least one of:

(i) a means for obtaining said physiological sample and

(ii) an analyte standard.

27. The kit according to claim 26, wherein said means for obtaining said

physiological sample is a lance.

28. The kit according to claim 26, wherein said analyte standard comprises a

standardized concentration of a known reagent.

29. The kit according to claim 26, wherein said kit comprises a means for obtaining

said physiological sample and an analyte standard.
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